In this introductory presentation I will elucidate the physical and functional basis for brain oscillations and connectivity between different brain structures. In particular, I will discuss a number of brain imaging and modeling approaches that allow for non-invasively studying the structural basis and generative mechanisms of brain oscillations that can be measured using electrophysiological methods (EEG and MEG) as well as imaging techniques (resting state fMRI). The brain is an extremely complex hierarchical network. The scale of the nodes and edges of this network span the whole range between the microscopic (cells connected by axons) to the macroscopic (cortical areas connected by large fiber bundles) level. In order to investigate brain connectivity and structural organization on an individual basis in living human beings, we have to rely on non-invasive techniques, such as MRI. An important technique to reveal the fiber architecture of the brain is tractography based on diffusion MRI [1] . I will present a brief overview on the acquisition and analysis of such data and will give guidelines what can be achieved and what not. In particular I will focus on pushing the limits using ultra-high field MRI [2] . Apart from the connections, also the nodes or functional units of the networks have to be determined. Modern MRI techniques offer possibilities to reveal myeloarchitectonic and cytoarchitectonic distinctions between cortical areas [3] . Moreover, the connectivity pattern itself, as revealed by tractography, is an important clue to functio-anatomical parcellation [4] . This way, we are able to estimate the structure of large-scale brain networks. If these networks are complemented by microscopic structural elements that can, although not on an individual basis, be derived from numerous animal and post mortem studies, mechanistic models of brain tissue or even the entire brain are possible. Such models usually describe the dynamics of neuronal networks using differential equations, either on the level of individual cells or neural masses. As the use of neural masses elegantly allows for adaptation of the level of detail to the resolution of available functional data (e.g., EEG or MEG), they are widely used to account for experimental findings. I will demonstrate how such models are capable of simulating a wide range of oscillatory dynamics, both in EEG/MEG and resting state fMRI [5] .
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